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Common to all structures of two-layer knitted fabrics is that each of its 

independent layers creates a basic, derived, patterned or mixed single-layer fabric. In 
the process of weaving, the fabric or layers are connected to each other with the help 
of certain elements of the loop structure on the back, in which it is possible to remove 
one fabric and save the other without breaking the loop connection. [1]. 

The double-layer mixed knitted fabric is woven on a multi-system circular needle 
tire machine, and therefore, this fabric, which has the properties of shape retention 
and heat retention, can be used in the production of household, sports and technical 
goods. [2].  

Kursk State Technical University scientists Yu.A.Romanenko, E.A.Pyanikova and 
O.G.Diev created a method of consecutive production of two-layer knitted fabric on a 
flat four-needle machine [3].  

In this method of obtaining two-layer knitted fabric on a flat four-needle knitting 
machine, four rows of loops of different layers are formed on four needles of the 
carriage in one movement of the carriage. The research work is focused on shortening 
the loop forming process and increasing the productivity of the flat needle machine. 

Prof. M.M. Mukimov and N.R. Khankhadzhaeva [4, 5] created the technology 
of obtaining three-, four- and five-ply knitted fabrics on the Japanese flat needle 
machine "SHIMA-SEIKI". The results of the research of the produced samples 
showed that with the change of the ratio of the fabric woven from polyacrylonitrile 
kalava yarn with a linear density of 31 tex x 2, the surface density of the knitted fabric 
and its thickness increased compared to the base fabric (double elastic).  

Currently, research work is being carried out on the improvement of flat 
needle machines, often in these works polyacrylonitrile yarns are used in the 
weaving process [6]. The German company "Stoll" produced variable class 
machines. For example, cars of class 5.2 can be used as cars of classes 5 to 10, and 
cars of classes 6.2 and 7.2 as cars of classes 7 to 12 and 7 to 14, respectively. Thus, 
depending on the required class of the machine, it is possible to weave one needle 
or on each needle. On machines of class 5.2, depending on the linear density of the 
thread, it is possible to knit on every third needle. 
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In N.R. Khankhadzhaeva [7]'s dissertation work, methods of producing 
three-ply, four-ply and five-ply knitted fabrics and new structures of knitting were 
created using domestic polyacrylonitrile kalava yarn on modern flat needle 
machines made by the "SHIMA-SEIKI" company. The physico-mechanical 
properties of the new knitted fabrics produced on the basis of two elastic fabrics 
were investigated and their technological parameters were determined.. 

From the results of the conducted scientific research, it became clear that the 
development of new methods and technologies for obtaining double-layer knitted 
fabrics with a new structure due to the expansion of the assortment, saving the 
consumption of raw materials, and the use of mixed knitted fabrics in the composition 
of the fabric became important.. 

According to him, in order to solve the actual problems mentioned above, the 
technology of obtaining two-layer knitted fabrics of a new structure was developed. 6 
variants of double-layer knitted fabrics of new structure were woven on a 14-class flat 
double-needle knitting machine manufactured by Long Xing LXA 252 SC of China. 

It is known that obtaining mixed fabrics in the repetition of fabric rows or 
individual elements in a certain order is one of the most promising directions for 
creating a new assortment of knitted fabrics. One of them is dubrilinization of single-
layer fabrics in the weaving method. In two-layer knitted fabrics, these fabrics are 
connected to each other by loop elements during the knitting process. 

In the production of mixed double-layer knitted fabrics, knitted fabrics with 
their own characteristics are woven from two yarns, one of which forms the loops of 
the front side and the other of the loops of the back side. It was called two-layer tissue 

by E.P. Pospelov 8. 
In order to expand the assortment of knitted fabrics, reduce the consumption 

of raw materials and improve quality indicators, the technology of taking samples of 
two-layer knitted fabrics obtained in a new structure has been developed..  

Accordingly, two-layer knitted fabrics of a new structure were woven using 
polyacrylonitrile (PAN) yarn with a linear density of 30 tex x 2. The new two-layer 
knitted fabric samples differ from each other in the production method and the change 
in the fabric structure. 

The double-layer knitted fabric samples of the new structure were knitted on a 
flat double-needle knitting machine in the following order. 

Variant I of the new structure, the carriage of the knitting machine moves from 
left to right in the production of the I-row of two-layer knitted fabric. As a result, the 
front needle needles are raised to the full completion process due to the lifter being in 
working position and make their loops for the front layer of fabric from the acrylic raw 
material, and the rear needle needles are raised to complete the incomplete completion 
process due to the lifter half off and form half loops. At the end of the process, full 
loops are formed on the front knitting needles, and half loops are formed on the rear 
knitting needles. When knitting the II row of the knitted fabric, the front needle 
needles do not participate in the loop formation process due to the fact that the lifting 
loop is not in working condition during the movement of the machine carriage from 
right to left. And the back needles are fully raised to the finishing process due to the 
working position of the lifting bar and form the glad rings from the acrylic raw material. 
As a result, the front and back layers of the tissue are attached with the help of open 
press half-rings (Fig. 1). The knitted fabric consists of elongated loops of the back layer 
1, loops of the front layer 2, half loops connecting the two layers 3 and spacers 4. 
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The peculiarity of this process is that the knitting needles of the knitting 
machine are located and work in a rubber pattern when obtaining a double-layer 
knitted fabric with a new structure. This is expressed by the development of a new 
technology for obtaining two-layer knitted fabrics of a new structure, the needles of 
which are located in a rubber arrangement. Subsequent two-layer samples were also 
woven using this method. 

 
              а 

 
 
 

 
 
             
 
б 

Figure 1. The structure (a) and graphic record (b) of the two-layer knitted 
fabric (option I) in the new structure. 

 
The total ratio of the two-layer knitted fabric of the new structure II option 

consists of four rows, and in the process of moving the carriage of the knitting machine 
from left to right in the production of the I-row of the fabric, the front needle needles 
are raised to the full completion process due to the working position of the lifting loop, 
and the front layer of the fabric is removed from the glad ring rows. creates. At this 
time, the rear needle needle does not rise to the finishing process due to the removal 
of the lifting thread and does not participate in the process of forming the ring. In the 
process of moving the carriage of the knitting machine from left to right when knitting 
the II row of the fabric, the rear needle needles are raised to complete the process of 
completion due to the working state of the lifter, and the back needle of the fabric, and 
the front needle needles are raised to complete the process of incomplete completion 
due to the partial removal of the lifter. creates loops for the front layer. This results in 
full loops on the back needles and half loops on the front needles.  

When weaving the III row of the fabric, the front needle needles are not involved 
in the process of loop formation due to the fact that the lifting loop is not in working 
condition during the movement of the machine carriage from right to left. And the rear 
needles are fully raised to the finishing process due to the lifter being in working 
position and form the glad rings for the back layer. When knitting the IV row of double-
layer fabric, the front needle needles are raised to the full completion process due to 
the lifting loop being in working position, and their loops for the front layer of the 
fabric, and the rear needle needles are raised to complete the incomplete completion 
process due to the lifting loop being turned off in half, and the half loops of the back 
layer creates. 
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Figure 2. The structure (a) and graphic record (b) of the two-layer 

knitted fabric (option II) in the new structure. 
 

At the end of the process, full loops are formed on the front knitting needles, and 
half loops are formed on the rear knitting needles. As a result, a two-layer knitted 
fabric of a new structure is produced (Fig. 2). 

Variant III, the general ratio of two-layer knitted fabric consists of four rows, in 
the movement of the knitting machine carriage from left to right, in the production of 
the I-row of the fabric, due to the fact that the needles of the front needle are raised to 
the complete completion process, full loops of the front layer are formed, because the 
odd-numbered needles of the back needle are raised to the completion process knits 
the press half-loops of the back layer. Needles with an even number do not rise to the 
completion process and do not participate in the process of forming a loop (Fig. 3). 

  



Global Scientific Review 
A Peer Reviewed, Open Access, International Journal 

www.scienticreview.com 
Volume 12, February 2023 ISSN (E): 2795-4951 

 
12 

 
Figure 3. A graphic record of a two-layer knitted fabric (variant III) in a 

new structure. 

 
And in the production of the second and fourth ring rows, all the needles of the 

back needle are raised to the finishing process to form the glad ring rows for the back 
layer. And the front knitting needles do not participate in the process of forming a loop. 
When knitting the III row of loops, the front knitting needles are raised to the 
completion process and knit the full loops of the front layer. As the even-numbered 
needles of the back needle are raised to the finishing process, the press of the back 
layer knits the half-loops. And the odd numbered needles do not rise to the completion 
process and do not participate in the loop formation process. As a result, version III of 
the two-layer knitted fabric with a new structure is produced. 

 
Option IV of the two-layer knitted fabric of the new structure is knitted in the 

following sequence. The fabric rapport consists of three rows, and during the 
movement of the carriage of the knitting machine from left to right, the front needles 
form glad rings of the front layer, and the rear needles do not participate in the loop 
formation process without rising to the completion process. When knitting the II ring 
row of the fabric, since every third needle of the front needle is raised to the incomplete 
completion process, two needles intertwine to form the press half-rings of the front 
layer, as a result of the rear needle needles rising to the complete completion process, 
a loop is formed on all the needles for the back layer. Ring row III is made by knitting 
in the same sequence as ring row II, only by moving one needle back (Fig. 4). 

 

 
Figure 4. A graphic record of a new structured two-layer knitted fabric 

(option IV) in a new structure. 
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In the production of the first and second rows of the V variant of the double-layer 
knitted fabric of the new structure, during the left-to-right movement of the knitting 
machine carriage, the front needle needles are raised to the full completion process 
and form full glad loops for the front layer, while the rear needle needles participate in 
the loop formation process without raising to the completion process. they don't. 
When knitting the third loop row of the fabric, every third needle of the front needle 
rises to the incomplete completion process and forms the press half-rings of the front 
layer, as a result of the rise of the rear needle needles to the complete completion 
process, a full loop is formed on all needles (Fig. 5). 

 

 
Figure 5. A graphic record of a two-layer knitted fabric (variant V) in a 

new structure. 
  

When knitting the first and third rows of the VI version of the double-layer 
knitted fabric of the new structure, during the movement of the knitting machine 
carriage from left to right, the front needle needles are raised to the full completion 
process and form full glad loops for the front layer, and the rear needle needles are in 
the process of forming loops without rising to the completion process do not 
participate. When knitting the second loop row of the fabric, every fourth needle of the 
front needle is raised to the incomplete completion process, and three needles are spun 
to form the press half-loops of the front layer, while the even needles of the back needle 
are raised to the complete completion process, and since the odd needles are not raised 
to the completion process, the process of forming a ring is performed by spinning one 
needle . The IV ring row of the fabric is formed by knitting in the same sequence as the 
II ring row, only by shifting it to the front of one needle (Fig. 6). 
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Figure 6. Graphic record of a two-layer knitted fabric (variant VI) in a 

new structure (b). 
 

As a result, new assortments of two-layer knitted fabrics with a new structure 
were woven due to the arrangement of the knitting needles of the flat needle knitting 
machine in a rubber pattern, as well as the development of a new technology of 
obtaining knitted fabrics. 

Taking into account the high shape and heat retention properties of the 

resulting knitted fabric, it is appropriate to use it in the production of outer knitted 

products. 

 

Literature 
1. Поспелов Е.П. Двухслойный трикотаж. - М., Легкая и пищевая 

промышленность, 1982 г., с. 208. 
2. Anand, S.C. Technical Fabric Structures-2. Knitted Fabrics (Book Chapter) 

Handbook of Technical Textiles: 2015. Second Edition. 1, с. 107-162. 
3. Патент № 2191854 (Россия), МПК7D 04 B 1/00. Последовательный способ 

получения двухслойного триотажа на четырехфонтурной 
плосковязальной машине. Романенко Ю.А., Пьяникова Э.А., Диев О.Г.. 
Заявл. 04.12.2000. Опубл. 27.10.2002. 

4. Мукимов М.М., Ханхаджаева Н.Р. Четырех ластичный трикотаж // 
Тўқимачилик муаммолари. Тошкент. 2004. № 3, 50-53 бетлар. 

5. Ханхаджаева Н.Р., Юнусов К.З., Мукимов М.М. Новые виды трикотажа на 
базе двух ластичного переплетения // Тўқимачилик муаммолари. 
Тошкент. 2005. №1, 29 бет. 

6. 01.06-12B.43. «Тенденции развития плосковязальных машин» 
Легкаяпромышленность. 2001 г. №6. стр. 4. Prosandconsofcomplete 
garnment production on the knitting machine. Millington John. Afr. Text. 2000, 
June-Jule. Англия. 23-24 бетлар. 

7. Н.Р. Ханхаджаева «Разработка технологии получения штучного 
трикотажаплюшевым переплетением на плоскофанговой машине» 
Автореф. дисс. канд. техн. наук. Тошкент. 2006. 20 бет. 

8. Е.П. Поспелов. Двухслойный трикотаж. М.: Легкая и пищевая 
промышленность. 1992г. –с.27-35. 

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7201522692&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84966863536&origin=resultslist&sort=plf-f&src=s&st1=+double+weft+knitting&st2=&sid=07a8f3db6145c118e11da14f5fb58d34&sot=b&sdt=b&sl=36&s=TITLE-ABS-KEY%28+double+weft+knitting%29&relpos=7&citeCnt=0&searchTerm=
https://www.scopus.com/display/book.uri?sourceId=21100458278&requestedPage=book


Global Scientific Review 
A Peer Reviewed, Open Access, International Journal 

www.scienticreview.com 
Volume 12, February 2023 ISSN (E): 2795-4951 

 
15 

9. Проказова М. А. Разработка ассортимента трикотажа комбинированных 
переплетений на базе двухслойного производного ластика. Дис… канд. 
техн. наук. -Москва.- 2010. -132с. 

10. Shogofurov.Sh.Sh. Kamalova.I.I, Xolikov.K.M, (2021). Study of the Effect of 
Changes on the Technological and Physical-Mechanical Properties of Knitting 
in a New Structure. Engineering, 13(6), 287-299.  

11. Shogofurov, Sh.Sh; Kamalova, I.I; Xoliqov, Q.M; Meliboev, U.X. (2020) 
Structure And Methods For Producing Refined Two-Layer Knitted Sheets. Solid 
State Technology. Vol. 63 No. 6 (2020). Pages 11798-11807.  

12. Juraboev, A.T; Kholiqov, Q.M; Shog'ofurov, Sh. Sh (2020) The study of the 
technological parameters of double layer knitwear with various methods of 
connecting layers.ACADEMICIA: An International Multidisciplinary Research 
Journal. Year: 2020, V10.Issue4. Pages 397-404. 

13. Kholikov, K.M; Zhuraboev, A.T; Shogofurov, Sh.Sh; Abduvaliev, D.M. 
(2020)Comprehensive assessment of the two-layer knitwear quality. The Way 
of Science. 2020. № 1(71). 

14. Shogofurov, Sh.Sh., Xolikov, Q. M. (2021). Pattern effects of knitwear fabrics 
on jackard knitwear. In Экономика. Социология. Право (pp. 29-31). 

15. A.T Juraboev, Q.M Kholiqov, Sh.Sh.Shogofurov, The study of the technological 
parameters of double layer knitwear with various methods of connecting layers. 
ACADEMICIA: An International Multidisciplinary Research Journal. Year: 
2020, V10. Issue 4 

16. Shogofurov, Sh.Sh; Kamalova, I.I; Xoliqov, Q.M; Study of the Effect of Changes 
on the Technological and Physical-Mechanical Properties of Knitting in a New 
Structure, Engineering, tom-13, nomer-6, page 287-299 

17. Shogofurov, Sh; Xolikov, QM, RESEARCH OF PATTERN IN A NEW 
STRUCTURE KNITTING FABRICS, ЭКОНОМИКА. СОЦИОЛОГИЯ. ПРАВО, 
2021, page 26-28 

18. Shokirjonugli, Shogofurov Shaxboz; Madaminovich, Kholikov Kurbonali, Study 
of technological indicators of ornamental knitted fabrics with high formal 
properties, Asian Journal of Multidimensional Research (AJMR), tom 10, 
nomer 2, page 119-124, year 2021 

19. Shogofurov, S., & Xolikov, Q. M. (2021). PATTERN EFFECTS OF KNITWEAR 
FABRICS ON JACKARD KNITWEAR. In ЭКОНОМИКА. СОЦИОЛОГИЯ. 
ПРАВО (pp. 29-31). 

20. Шогофуров, Ш. Ш., & Уралов, Л. С. (2020). АНАЛИЗ 
ПОДРЕБИТЕЛЬСКОГО СПРОСА НА ЖЕНСКУЮ ДОМАШНЮЮ 
ОДЕЖДУ. Экономика и социум, (2), 471-474. 

21. Бобожанов, Х. Т., Холиков, К. М., Сидикжанов, Ж. С. У., & Назарова, М. А. 
К. (2019). Исследования трикотажных полотен, выработанных из 
компактной и обычной пряжи. Universum: технические науки, (3 (60)), 
20-25. 

22. Холиков, К. М., & Мукимов, М. М. (2014). Исследование свойств хлопко-
шелкового плюшевого трикотажа. In КАЧЕСТВО В 
ПРОИЗВОДСТВЕННЫХ И СОЦИАЛЬНО-ЭКОНОМИЧЕСКИХ 
СИСТЕМАХ (pp. 397-402). 

 
 


