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YUKAPUII TEXHOJOTUSACH UIIIA0 YNKIINO (PU3NK MEXaHUK KYpCaTKUUIapy TaAKUK dTHIITaH.
Hakuum sxakkapa TpUKOTaX TYKUMACHHHUHT 3 Ta HAbMYHACH OJIMHUO, yJIapHHU TE€XHOJIOTUK
KypcaTKuwiapyu Ba (PU3MK-MEXaHUK XYCYCHSTJIApH SKCIOPHUMEHTal YCyjijga YpraHuiauo,
xansana kentupuian Ba Taxini Kuauaan. LONG XING LXA 252 12G pycymits UKKH SICCH
UTHAJOHJIM TPUKOTAX WIIIa0 YUKapHUIIl JacTrOXWja HaKUIUIM JKaKKapJ, TPUKOTaX
TYKUMaJapyu dKCIIepUMEHTaI HaMyHaJlapy UIUTa0 YUKUIIN Ba TpaduK E3yBU KEITHUPUIIIH.
TasiH4 cy3/ap: TPUKOTAXK, UMTHPUITaH NaxTa uiu, Jlakpa unm, HaKIUIA KaKKap.
TPUKOTAX, UKKH KaBaTIN TPUKOTAXK, XaJIKa, UII, ICCH, Xa)KMUI SHT'MILTHK, XaJIKa OalaH UInTH,

1034 3UYJIMK, HAKII, 3UYINK, XaJIKa UIIH Y3YHJINUT'H.

AHHoOTanus: B 1gaHHOM cTaTbe C HMCIIOJIB30BAHHEM BO3MOXKHOCTEH INIOCKUX
JIBYXUTOJIbHBIX BSI3JIbHBIX MAIllMH pa3pa0oTaHa TEXHOJOTHs MPOU3BOJACTBA HAHECECHHS
JJAKOBOM HHUTH Ha Y30PHOE JKAKKapJOBOE TPUKOTAXKHOE IIOJOTHO C HCIOIb30BAHUEM
MECTHOTO CBIpbsSl - XJIOMYATOOYMAa)KHOM MPSKU W HCCIAEAOBAHbl (PU3UKO-MEXaHUYECKUE
nokaszareiau. beutn B3sThl 3 o0Opasiia Y30pHOIO >KaKKapJIOBOI'O0 TPUKOTAKHOTO IOJIOTHA,
HKCIIEPUMEHTAJILHO M3YYEeHBl MX TEXHOJOTHYECKHE TMapameTpbl U (PU3MKO-MEeXaHUYECKUe
CBOMCTBA, MPEJCTABIICHBI B TAOIUIE U TPOAHAIM3UPOBAHbI. BsizaibHast MalinHa ¢ ABOMHOM
miockoit uraot LONG XING LXA 252 12G paspabortana SKCIiepuMEHTaIbHbIE 00pa3Iibl
YKAKKapJIOBOTO TPUKOTAXKHOTO TMOJIOTHA C PUCYHKOM U Jlajia TpauiyecKyro 3aruch.

KiroueBble ci10Ba: TPUKOTaX, XJOMKOBas NpsKa, NOpska JaKpa, y30pyarhlid
YKAKKapJIOBbI TPUKOTAX, NBYXCIOWHBIA TPUKOTAX, MpsbKa, Mpsbka, MIIOCKas, oObeMHas

IIJIOTHOCTB, BBICOTA IIPAKHU, IOBECPXHOCTHAA INIOTHOCTD, Y30, INIOTHOCTD, JJIMHA ITPSKU.

Abstract: In this article, using the capabilities of flat double-needle knitting machines,
the production technology of adding lacquer yarn to patterned jacquard knitted fabric using

local raw material, i.e., spun cotton yarn, was developed and its physical and mechanical

parameters were researched. 3 samples of patterned jacquard knitted fabric were taken, their
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technological parameters and physical-mechanical properties were studied experimentally,
presented in a table and analyzed. LONG XING LXA 252 12G double flat needle knitting
machine produced experimental samples of patterned jacquard knitted fabrics and gave a
graphic record.

Key words: knitwear, cotton yarn, lycra yarn, patterned jacquard jersey, two-ply

jersey, yarn, yarn, flat, bulk density, yarn height, surface density, pattern, density, yarn length.

Textiles and light industry are important sectors of the economy that form the budget
of many countries. Innovative opportunities are considered a strategic resource that
determines the place of the national economy in the system of the world economy. Applying
the integration of scientific achievements to production is a necessary condition for
improving the quality indicators and competitiveness of local products that replace imports
and expand the export structure.

It is strategically important to ensure high and stable growth rates in the textile and
sewing-knitting industry in our republic, by attracting and absorbing direct foreign
investments, producing and exporting competitive products, modernizing enterprises,
technical and technological updating, and introducing an improved "cluster model".
systematic works aimed at creating high-tech new jobs are being carried out at the expense
of project implementation.

Production of knitted products with high hygienic properties, effectively using local
raw materials in the production of knitted products, is one of the current problems. As the
standard of living of the people living on earth improves, the demand for textile products with
high hygienic properties is increasing. Therefore, the knitting industry is considered the most
important branch of the textile industry today. Knitted products are modern, practical,
convenient and affordable. The knitting industry has the following specific advantages:

- in the field of expanding the product range, there is a wide opportunity to obtain various

mixed fabrics that provide different properties and appearance of the knitted fabric;
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- high resistance to repeated deformation conditions, complex physical and mechanical
properties such as friction, wrinkling, high hygienic properties (hygroscopicity, air
permeability and properties that provide a number of comfort conditions), a unique consumer
characteristic of knitted fabric describing complex aesthetic indicators;

- the availability of a wide technological possibility for regular and semi-regular production
of products.

It allows to develop new types of patterned knitted fabrics, to increase the share of local
raw materials in knitted products, to expand the range of knitted fabrics, as well as to develop
the production technology of patterned knitted fabrics in order to expand the technological
capabilities of the LONG-XING LXA 252 12G (China) flat double-needle machine. 3
samples were developed by changing the type and proportion of raw materials. The developed
patterns of knitted fabric differ from each other in the proportion of raw materials in the
fabric. The technological indicators and physical-mechanical properties of the patterned
knitted fabric were determined by the experimental method in the laboratory of the Namangan
Institute of Textile Industry, the measurement results are given in the table. As a result of the
conducted practical research, the fabric structure, physical mechanical properties and external
appearance were determined, which describe the quality indicators of the knitted product.

The parameters describing the structure of the knitted fabric include: surface and volume
density, width and length density (number of loops per unit length), loop thread length, the
angle between the rows of loops and loop columns, and the thickness of the knitted fabric. A
graphic record of the newly produced two-layer knitted fabric is presented in Fig.

20 tex x 4 spun cotton yarn, 35 tex x 2 polyacrylonitrile 17 tex x 4 polyester yarn were

used as raw materials.
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Figure 1. A graphic record of knitted fabrics in a new structure
LONG-XING LXA 252 12G flat double-needle knitting machine changes the position

of loops, densities, length of loop thread and a number of other parameters automatically

during the production of knitted products. This makes it easy to get a variety of knitted fabrics.
In order to improve the air permeability of the obtained sample, patterns were created using
the front and back needles. As a result, it was possible to obtain a knitted fabric with a unique
pattern, improved shape retention and air permeability. (Figure 1)

Due to the change in the percentage of local raw materials in the composition of the
patterned knitted fabric, it was found that the volume density index of the patterned knitted
fabrics of all samples changed significantly compared to the base fabric. The volume density
of knitted fabric is one of the main technological indicators, which indicates the consumption

of raw materials in the knitted fabric.

Technological indicators of knitted fabric

Table 1
] Samples
Indicators
1 2 3
Polyacrylonitrile | Cotton Cotton
35 tex x2 20 tex x4 20 tex x4
Thread type and linear densities
Polyacrylonitrile | Polyacrylonitrile Cotton
35 tex x2 35 tex x2 20 tex x4
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Ring step A (mm) 1.79 1.79 1,79
Row height B (mm) 1.38 1.38 1,38
Horizontal density Ry 28 28 28
Vertical density Ry 43 43 43
Ring strip length L (mm) 6.22 6.44 6,74
Knitted surface density Ms (gr/m?) 362 473 543
Knitting thickness T (mm) 241 2.52 2.61
Volume density & (mg/sm?) 150.2 181.5 226.4
Air permeability 43.052 39.32 28.68
) height 489 543 548
Breaking force _
width 264 403 432
Oyiiura 158,6 98,1 100,7
VY3ynumnara qy3mmi (MM)
JHATA 234,4 239,3 231
) height 79,3 45,35 48,35
Stretching to break (%) _
width 117,2 106,15 110,5
Vaynumparu —capudianran | 6yitura 23,8 20 24,2
sueprus (K) JHHUTA 17,7 29 30,2
Revensible deformation , ¢, | height 23,5 20,7 21,8
% width 34,3 31,5 28
Irrevensible deformation, ¢,, | height 76,5 79,3 78,2
% width 65,7 68,5 72

Due to the fact that the structure of the knitted fabric and the linear density of the

threads are close to each other, a number of technological indicators have been improved due

to the change of the raw materials in the fabric..
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Figure 2. A histogram of the warp pitch, warp row height, and warp thread length

of a patterned knit

In all samples, the pitch is 1.79 mm, and the height of the row is 1.38 mm. We can see

that the yarn length has changed slightly due to the change in the composition of the raw

material of the knitted fabric. (Figure 2)
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Figure 3. Horizontal and vertical density histogram of patterned knitted fabric

Horizontal and vertical densities are the same in all samples, that is, the number of 50 mm
long rings is 28 and 43, respectively.

(Figure 3)

The lowest air permeability was observed in sample 111 of the patterned knitted fabric and
its amount was 28.68 cm3/cm2[Jsec. The highest air permeability was observed in sample |
of knitted fabric samples, and its amount was 43.052 cm3/cm2sec, which is 43.4% more
than that of fabric (variant I11). (Figure 4)

45

40 +—

354+—]

301+—

254+—

204+—

154+——

10+—

Poliacrilnitril/ | Poliacrilnitril/ | Cotton/Cotto
poliacrilnitril Cotton n

O Air permeability 43,052 39,32 28,68

Figure 4. Air permeability histogram of patterned knitted fabric

The break characteristic is the main parameter accepted for evaluating the quality of
knitted fabrics. All GOSTs and TShs used for knitted fabrics include normative indicators for
elongation at break and tensile strength. Breaking strength is the force used to break a sample
when stretched at a given size and speed. Breaking force is expressed in Newton (N). The
tensile strength of the presented samples was determined using a "YG-026T" dynamometer

according to the standard method.
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The analysis of tissue toughness, i.e. breaking strength, shows that the toughest tissue
in terms of length is sample 111, its index is equal to 548 N, and it was found that the hardness
Is 11.8% higher than that of sample | (Table 1, Figure 5).

The transverse stiffness of the fabric was also observed in sample Ill, the tensile
strength of this fabric was 432 N, which was 39% higher than that of sample I.

600 -
400 1|
20011 |
0 .
height width
@ Poliacrilnitril/Pol 489 264
iacrilnitril
B Poliacrilnitril/cot 543 403
ton
O Cotton/ Cotton 548 432

Figure 5. Histogram of tensile strength of patterned knitted fabric

Calculated breaking energy is defined as the amount of energy used to break a sample
when stretching it at a given size and speed. The energy stored in the break is expressed in
the unit of Joule (J). The rated breaking energy of the presented samples was determined by
the standard method using a "YG-026T" dynamometer.

The analysis of tissue toughness, i.e., the amount of total energy at break, shows that
the most mature tissue in terms of length is sample 111, its average energy at break is equal to
24.2 J, and it was found that the hardness is 18.4% higher than that of sample | (Table 1, 6 -
picture).
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The stiffness of the fabric in width was also observed in sample 111, the totalized energy
of breaking in the width of this fabric is 30.2 J, which is 41.39% more than the fabric in

sample I.

40 -
30
20
10
0 i
height width
@ Poliacrilnitril/Pol 23,8 17,7
iacrilnitril
B Poliacrilnitril/cot 20 29
ton
[J Cotton/ Cotton 24,2 30,2

Figure 6. Histogram of the normalized breaking energy of a knitted fabric

From the analysis of the physical and mechanical properties of the knitted fabrics

mentioned above, it was found that the change in the percentage of spun cotton raw materials

in the fabric, as a result of the positive effect of the knitted fabric on the air permeability

properties, hardness and stretchability properties of the knitted fabric, strengthened the

properties of keeping the shape of the knitted fabric.
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