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Abstract

The article presents the research on the selection of raw materials for fancy threads made of
chemical fibers. The research was conducted using the method of heat treatment in a dry and
humid hot environment. Polyester and viscose threads of different linear density were used
as raw materials. The heat treatment process was carried out for 2, 5, 10, 15, 20 minutes and
at temperatures of 40, 50, 60, 70, 80, 90°C. The recommended heat treatment parameters
are based on the shrinkage of threads along the length as a result of heat treatment.
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Introduction

Research and development work is being carried out in the world
aimed at expanding the range of threads from chemical threads, which
are raw materials for the weaving and knitting industry and finished
textile products, as well as creating energy- and resource-saving
technologies through the use of modern technologies. In this area,
priority is given to research on obtaining types of textile products by
producing assortments of fancy threads. In this regard, the creation of
technology for the production of new assortments of fancy threads on
existing equipment of textile enterprises by improving the technology
for the production of fancy threads from local chemical and natural
threads is of particular importance.'®

The research work is aimed at creating new ranges of fancy threads
by improving the production technology. There are several methods
of producing fancy threads in the textile industry, and this research
focuses on the method of obtaining fancy threads by heat treatment.
Before starting research, it is important to select raw materials for
obtaining fancy threads. It is advisable to produce a new range of
fancy threads using the raw materials available in our country and
the operating equipment at textile enterprises. In the world, due to
population growth and the reduction of areas suitable for growing
natural fibers, the demand for natural fibers and yarn is increasing.
Accordingly, the prices of raw materials for natural fibers and the cost
of products from them are growing. At present, in a number of regions
of our country, along with natural fibers, chemical fibers are produced
by local manufacturers. This will lead to an expansion of the range of
textile products manufactured, a reduction in the cost of production,
and the elimination of a number of problems in the supply of raw
materials. In enterprises, you can find processed and unprocessed
chemical threads of various linear densities. Due to these threads, it
is possible to provide textile enterprises with local raw materials and
allow them to produce textile products at much lower costs and supply
products to the domestic and foreign markets.

Fancy yarns obtained by improving the technology of fancy yarn
production are mainly used for consumer goods, decorative items,
outerwear, curtains and hosiery. Therefore, fancy yarn is planned

to be produced from chemical yarns, and if possible from local raw
materials.” '

Methods and research

The proposed method for producing fancy threads is carried out by
heat treatment in a dry and humid hot environment. Samples for fancy
threads, which will be produced by the new method, were taken from
the selected raw materials. The studies were conducted by exposing
them to dry and humid hot air. The obtained samples had a certain
length, and the effect of different temperatures and processing times
was studied. In this case, the shrinkage of the selected threads was
observed both in a dry and in a humid hot environment. The shrinkage
of the thread selected as a raw material was studied depending on time
and temperature. Experiments were conducted in environments with a
temperature of 40, 50, 60, 70, 80 and 90°C.

It was found that all the selected types of raw materials have
shrinkage along the length. However, the greatest shrinkage was
observed in polyester threads, and viscose threads showed different
shrinkage depending on their linear density. At temperatures below 60
°C, shrinkage of the threads was practically not observed, and if it did
occur, it was unnoticeable for a long time. The results of the studies
are presented in Figures 1-4.

Figure 1 and Figure 2 show the results of thread shrinkage along
the length during processing in a dry and humid hot environment at
temperatures of 40°C, 50°C, 60°C, 70°C, 80°C and 90°C of polyester
threads with a linear density of 17.4 tex and 19.8 tex, selected as raw
materials for the production of new ranges of fancy threads obtained
by improving the technology for the production of fancy threads.
When processed in a dry hot environment at a temperature of 40°C
at different intervals of time, the threads showed shrinkage of 3-7%,
at a temperature of 50°C 3-9%, at a temperature of 60°C 3-12%, at
a temperature of 70°C 4-16%, at a temperature of 80°C 12-38% and
at a temperature of 90°C 17-48%. When processed in a humid hot
environment at a temperature of 40°C, the threads showed shrinkage
of 3-9%, at a temperature of 50°C 3-12%, at a temperature of 60°C
3-14%, at a temperature of 70°C 5-21%, at a temperature of 80°C 14-
41% and at a temperature of 90°C 19-53%.
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Figure | Diagrams of the dependence of shrinkage of polyester threads with
a linear density of 17.4 tex on the time of processing in a dry and humid hot
environment at temperatures of 40°C, 50°C, 60°C, 70°C, 80°C, 90°C.
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Figure 2 Diagrams of the dependence of shrinkage of polyester threads with
a linear density of 19.8 tex on the time of processing in a dry and humid hot
environment at temperatures of 40°C, 50°C, 60°C, 70°C, 80°C, 90°C.

Figure 3 and Figure 4 show the results of shrinkage of threads along
the length during processing in a dry and humid hot environment at
temperatures of 40°C, 50°C, 60°C, 70°C, 80°C and 90°C of viscose
threads with a linear density of 16.3 tex and 23.4 tex, selected as raw
materials for the production of new ranges of fancy threads obtained
by improving the technology for the production of fancy threads.
During processing in a dry hot environment at a temperature of 400C,
the threads did not show shrinkage, at a temperature of 50°C and 60°C
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they showed shrinkage of 2%, at a temperature of 700C 2-4%, at a
temperature of 80°C 3-5% and at a temperature of 90°C 5-7%. When
processed in a humid hot environment at a temperature of 40°C, the
threads did not show shrinkage, at a temperature of 50°C and 60°C
they showed shrinkage of 2-3%, at a temperature of 70°C 2-5%, at
a temperature of 80°C 5-6% and at a temperature of 90°C 5-7%.!" '
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Figure 3 Diagrams of the dependence of shrinkage of viscose threads with
a linear density of 16.3 tex on the time of processing in a dry and humid hot
environment at temperatures of 40°C, 50°C, 60°C, 70°C, 80°C, 90°C.
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Figure 4 Diagrams of the dependence of shrinkage of viscose threads with
a linear density of 16.3 tex and 23.4 tex on the time of processing in a dry
and humid hot environment at temperatures of 40°C, 50°C, 60°C, 70°C, 80°C,
90°C.

Citation: Khabibullaevna ZD, Adkhamovich A}, Qizi TSI, et al. Selection of raw materials for fashioned threads from chemical threads by the method of heat
treatment. | Textile Eng Fashion Technol. 2025;11(4):21 1-213. DOI: 10.15406/jteft.2025.11.00424


https://doi.org/10.15406/jteft.2025.11.00424

Selection of raw materials for fashioned threads from chemical threads by the method of heat treatment

Conclusion

Based on the results of the studies on the selection and justification
of raw materials for fancy threads, it can be concluded that the
maximum shrinkage of chemical threads was observed during
processing in a dry and humid hot environment at a temperature of
80-90°C and by means of heat treatment it was proven that fancy
threads can be produced from these chemical threads. Accordingly,
for the production of fancy threads by the method of heat treatment by
improving the technology for producing fancy threads from chemical
threads, a processing temperature of 80-90°C and a duration of 15-20
min were recommended. Based on the results of shrinkage of heat-
treated threads, it is recommended to mix chemical threads in various
ratios: polyester (17.4 tex) + polyester (19.8 tex), polyester (17.4 tex)
+ polyester (19.8 tex x 2), polyester (17.4 tex) + viscose (16.3 tex) and
polyester (19.8 tex) + viscose (23.4 tex).

When studying the effect of heat treatment, the highest values were
shown by polyester thread with a linear density of 17.4 tex. Therefore,
the shrinkage process of polyester thread with a linear density of 17.4
tex at different temperatures over time was theoretically investigated.

Acknowledgments

None.

Funding

None.

Conflicts of interest

The authors declare that there is no conflict of interest.

References

1. Zakirova DKh, Iskandarov ZM. Preparation of threads for obtaining
shaped threads. Results of National Scientific Research International
Journal. 2023;2(10):63-69.

2. Zakirova DKh, Azamatov UN. Classification, equipment and field of ap-
plication of patsonic rinks. Academic Research in Educational Studies.
2021;2(12):109-113.

3. Zakirova DKh, Islambekova NM, Rikhsiev S. Investigation of the proper-
ties of shaped threads obtained from artificial threads. In: “Paxta tozalash,
to ‘gimachilik, yengil sanoat, matbaa ishlab chigarish sohasida fan va
ta’lim integratsiyalashuvini rivojlantirish tendentsiyalari” mavzusidagi
respublika migyosidagi ilmiy—amaliy anjuman. 2023:513-515.

Copyright:

©2025 Khabibullaevna et al. 213

. Zakirova DKh, Muminov UA, Khujaev Sh. Determination of tensile de-

formation and hardness of obtained twisted threads. Results of National
Scientific Research. 2022;1(6):293-301.

. Akhmedov JA, Azamatov UN, Umurzakova Kh, Usmanova ShA. Im-

proving technology on manufacturing sewing threads from raw silk.
IJARSET International Journal of Advanced Research in Science, Engi-
neering and Technology. 2018;5(10):7219-7222.

. Umurzakova HKh, Nabidzhanova NN, Alimova XA, et al. The technol-

ogy of making spun yarns for medical gauze from natural silk. Scientific
and technical magazine of NamMTI. 2019;4(Special issue):85-91.

. Umurzakova KhKh. Development of technology for the preparation of

raw materials for medical silk gauze. PhD diss. Tashkent; 2020.

. Akhmedov J, Alimova Kh, Tursunov T, et al. Preparation of raw materials

for knitted products from natural silk. International journal on orange
technology. 2022;4(7).

. Islambekova NM, Umurzakova Kh. Improving properties and perfecting

the unwinding of defective cocoons. “Science and World” International
Scientific Journal. 2014;1(10):42-44.

. Umurzakova Kh. Study of the properties of raw materials for new types

of medical bandages. Science and Innovation Development Journal.
2021;6:69-78.

. Nabidjanova NN, Alimova KhA, Umurzakova Kh, et al. Dependence of

the diameter of the thread on the parameters of the body structure and the
deformability of the knitwear. Proceedings of the II International Con-

ference on Advances in Materials, Systems and Technologies. AIP Conf

Proc. 2022;2467:060048.

. Khabibullaev DA, Alimova KhA, Nabidjanova NN, et al. Raw material

composition and technology for producing polycomponent yarn. In: Pro-
ceedings of the II International Conference on Advances in Materials,
Systems and Technologies. AIP Conf Proc. 2022;2467:020066.

. Zakirova DX, Islambekova NM, Khadjiev D, et al. Research of obtained

shaped threads from silk and chemical threads using a new method. /n-
ternational Journal of Inclusive and Sustainable Education. 2023;2(12).

. Sobirov QE, Mardonov BM, Akhmedov JA, et al. Investigation of the pro-

cess of removing the thread from the surface of the cocoon in an aquatic
environment. Journal of Physics: Conference Series. 2021;1889:042044.

Citation: Khabibullaevna ZD, Adkhamovich A}, Qizi TSI, et al. Selection of raw materials for fashioned threads from chemical threads by the method of heat
treatment. | Textile Eng Fashion Technol. 2025;1 1(4):211-213. DOI: 10.15406/jteft.2025.11.00424


https://doi.org/10.15406/jteft.2025.11.00424
https://cyberleninka.ru/article/n/klassifikatsiya-oborudovaniya-i-oblast-primeneniya-fasonnyh-nitey
https://cyberleninka.ru/article/n/klassifikatsiya-oborudovaniya-i-oblast-primeneniya-fasonnyh-nitey
https://cyberleninka.ru/article/n/klassifikatsiya-oborudovaniya-i-oblast-primeneniya-fasonnyh-nitey
http://www.ijarset.com/upload/2018/october/37-IJARSET-JAGONGIR.pdf
http://www.ijarset.com/upload/2018/october/37-IJARSET-JAGONGIR.pdf
http://www.ijarset.com/upload/2018/october/37-IJARSET-JAGONGIR.pdf
http://www.ijarset.com/upload/2018/october/37-IJARSET-JAGONGIR.pdf
https://journals.researchparks.org/index.php/IJOT/article/view/3371
https://journals.researchparks.org/index.php/IJOT/article/view/3371
https://journals.researchparks.org/index.php/IJOT/article/view/3371
https://scienceph.ru/f/science-and-world--10-%2814%29-october-vol.-i.pdf
https://scienceph.ru/f/science-and-world--10-%2814%29-october-vol.-i.pdf
https://scienceph.ru/f/science-and-world--10-%2814%29-october-vol.-i.pdf
https://pubs.aip.org/aip/acp/article-abstract/2467/1/060048/2826618/Dependence-of-the-diameter-of-the-thread-on-the?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/060048/2826618/Dependence-of-the-diameter-of-the-thread-on-the?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/060048/2826618/Dependence-of-the-diameter-of-the-thread-on-the?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/060048/2826618/Dependence-of-the-diameter-of-the-thread-on-the?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/060048/2826618/Dependence-of-the-diameter-of-the-thread-on-the?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/020066/2826095/Raw-material-composition-and-technology-for?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/020066/2826095/Raw-material-composition-and-technology-for?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/020066/2826095/Raw-material-composition-and-technology-for?redirectedFrom=fulltext
https://pubs.aip.org/aip/acp/article-abstract/2467/1/020066/2826095/Raw-material-composition-and-technology-for?redirectedFrom=fulltext
https://inter-publishing.com/index.php/IJISE/article/view/3266
https://inter-publishing.com/index.php/IJISE/article/view/3266
https://inter-publishing.com/index.php/IJISE/article/view/3266
https://iopscience.iop.org/article/10.1088/1742-6596/1889/4/042044
https://iopscience.iop.org/article/10.1088/1742-6596/1889/4/042044
https://iopscience.iop.org/article/10.1088/1742-6596/1889/4/042044

	Title
	Abstract 
	Keywords
	Introduction  
	Methods and research  
	Conclusion  
	Acknowledgments 
	Funding 
	Conflicts of interest 
	References 
	Figure 1
	Figure 2 
	Figure 3
	Figure 4

