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Annotatsiya:

Ushbu ilmiy tadqgiqot ishida ikki gatlamli trikotaj to’qima matolari va ularning turlari,
tanlangan trikotaj matolarining fizik-mexanik xususiyatlati: havo o’tkazuvchanlik,
yuza zichlik, nam shimuvchanlik, ishqalanishga chidamlilik, qaytar qgaytmas
deformatsiya va uzilish kuchi kabi ko’rsatgichlari olinib, olingan natijalar bo’yicha
matematik model tayyorlanib, o’n beshta ko’rsatgichi bo’yicha taxlil qilindi.
Annotation: In this scientific research work, two-layer knitted fabrics and their types,
physical and mechanical properties of selected knitted fabrics; indicators such as air
permeability, surface density, moisture elasticity, abrasion resistance, irreversible
deformation and breaking strength were obtained, a mathematical model was
prepared based on the obtained results, and fifteen indicators were analyzed.
AgHOTanusA: B JaHHOW HayYHO-HMCCIIE/IOBATEILCKONM pPaboTe TOJIyYEHbl TaKHe
IOKa3aTeId, KaK JIBYXCJIOWHbIE TPUKOTA)KHbIE ITOJIOTHA W WX BUJBI, (PU3HKO-
MeXaHUYECKUe CBOICTBA BBIOPAaHHBIX TPUKOTAKHBIX IIOJIOTEH:
BO3/IyXOIIPOHUIIAEMOCT, ITOBEPXHOCTHAS IJIOTHOCTb, BJIATOYIIPYTOCTb,
COIIPOTUBJIEHHWE TPEHUIO, HeoOpaTuMas JieopMalysi U MPOYHOCTh Ha Pa3phIB, Ha
OCHOBE IIOJIyYEHHBIX PE3YJIbTAaTOB COCTAaBJIEHA MaTeMaTH4ecKasi MOJIeJib |
IIPOBe/IeHa MMPOBEPKA 110 MATHAIATH TOKA3aTeJISIM.

Kalit so’zlar: ikki qatlamli trikotaj, matematik model, fizik-mexanik ko’rsatgichlar,
chiquvchi parametrar, kiruvchi parametrlar, poliestr, laykra

Key words: two-layer knitting, mathematical model, physico-mechanical parameters,
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KiroueBble cjIoBa: JIBYXCJIOWHOE Bs3aHUE, MaTeMaTHuecKas MOeb, (pU3UKO-
MeXaHUYeCcKrue IoKa3aTesd, BBIXOAHBIE IIapaMEeTpPhbl, BXOJHBIE MapaMeTpPBhI,
IIOJIUACTED, JIAaUKpA.

It is desirable to effectively use multi-factor mathematical planning methods in
researching parameters of factors determining thestructure of two-layer knitted
fabric. In the production of double-layer knitted fabric, it is observed that the
performance of the work is simultaneously influenced by different independent
factors. In previous studies, linear density and complex weaving were used as factors
affecting the properties of knitted fabric in order to increase the quality indicators of
the fabric. In the production of two-layer fabric, it was shown that the linear density
of jute yarn, the type of weaving and the raw material, i.e., the fiber content of the
yarn, have a greater effect.

Two-layer knitted fabrics used in enterprises are mainly composed of some fiber
content (polyester, lycra). It is being imported from abroad, and since it consists of

100% polyester and lycra fibers as raw materials, it leads to an increase in the price.
In order to reduce the price and increase the quality indicators, the research work
aimed at improving the quality indicators of knitted fabric using local raw materials
cotton fiber (partially polyester and lycra) was carried out. Factors affecting the
quality indicators of two-layer fabric, i.e. air permeability, moisture elasticity,
thickness, tensile strength, friction resistance, deformation and bulk density of the
fabric were studied in the researches, and researches were conducted to find the
optimal values of these factors. One of these factors is the amount of polyester and
lycra in the knitted fabric.

Changes in the surface density of two-layer fabrics: linear density of yarns, type of
warp, coefficient, warp and weft depending on the density. When the surface density
is in the warp and weft system yarn direction and the filling coefficient is at the desired
level, the penetration of double layer knitted fabrics after washing will be different.
Therefore, the surface density property of double-layer knitted fabric is the most
important indicator.

Tadqiqotlar rejalash matritsasi va natijalarni qayta ishlash.
Trikotaj to‘qimasini halqga ipi old uzinligi.

X1=1,5 + 3,5 mm

Trikotaj to‘qimasini halga qadami.

X2=0,4 + 0,6 mm

Mato iplarini tolalali tarkibini o‘zgarishi.

X3=5+25%

@ Website:

\ https://wos.academiascience.org




CHiquvchi parametr:
Y1- Xajmiy zichlik, mg/cm3

Research planning matrix and results processing.

In general terms, we pass from the natural values of the factors to their coded values.

It became clear from the results of TOT that the organized process is represented by
a higher order equation. Therefore, for the second-order regression mathematical
model, the central failure experiment (MNKT), which is somewhat simpler and more
convenient than other methods, and widely used in the research of technological
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Name and designation of

Change levels

Change range

factors
-1 0 +1
The front length of the
loop yarn of the knitted
1,5 2,5 3,5 1
fabric.
Loop step of knitting
fabric. 0,4 0,5 0,6 0,1
Changing the fiber
75 %
composition of fabric 95% cotton. 23% 75%
cotton, 5 ol ’2 % cotton, -
threads. % lycra PO, 27 1 559 poly
lycra

processes of the textile industry, was selected and implemented.

The working matrix of MNKT and the results of the experiments are presented in the

following table: Central non-composite experimental matrix
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Table-2
Factors
o [52] o ,:
No )i )i }?\1 N NN Ng: < b
X1 Xy X3 = = = ca):
1 + + 0 + 0 0 + + 0 202 11,0
2 + - 0 0 0 + + 0 180 9,0
3 - + 0 - 0 0 + + 0 175 9,0
4 - - 0 + 0 0 + + 0 160 12,0
5 + 0 + 0 + 0 + 0 + 245 8,0
6 + 0 - 0 - 0 + 0 + 211 12,0
7 - 0 + 0 - 0 + 0 + 189 11,0
8 - 0 - 0 + 0 + 0 + 176 8,0
9 0 + + 0 0 + 0 + + 209 9,0
10 0 + - 0 0 - 0 + + 211 11,0
11 0 - + 0 0 - 0 + + 196 8,0
12 0 - - 0 0 + 0 + + 169 9,0
13| 0 0 0 0 0 0 0 0 0 206 7,0
14 | 0 0 0 0 0 0 0 0 0 214 5,0
15| 0 0 0 0 0 0 0 0 0 211 15,0
(+), (-) and 0 values should be used in the matrix
X1=3.,5 1.00 \ < 240
0.75 \ S — — 230
0.50 \ aN - & 220
- ; N \\ 7 = 200
X1=2,5 0.00 S g
ot B = L —| S8 190
: k| 180
mm Sk : 170
A - , oo 160
200 oporbr : i

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

X>=04 X>=0.5 mm X>=0.,6

Figure-1. Values of volume density indicators when x_3=0 using mathematical

model

As can be seen from the graph above, the input (Y) values of the bulk density are
depicted using the average value of the first () and second () factors from the accepted
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minimum (-1) value to the maximum (1) value and the third factor (75% cotton, 23%
poly, 2% lycra). Using the diagram, (X) knitting fabric ring thread front length in the
range of 0.25 0.5 0.75, i.e. 0.525+0.575 mm and (X) factor Knitting fabric ring pitch
in the range of 0.25-0.5 (Y) Volumetric density is reaching the highest values.

1. The appearance of our mathematical model is as follows, taking the case of average
(0.5 mm) surface density of the knitted fabric as the second factor.

1.00

N 260
0.75 S| ! 250
0.50 - " I ot —— — 240
0 2% v \ . — 230
X>=0.5 - L R 5= 220
e 0.00 =t 28210
-0.25 \ \ : : Sj 200
' ‘ 190
mm -0.50 = ] 180
o 078 \ 170
X2=0.6 =valapiil] \.._ ,,_J__,,_,._--L 160

-1.00 1 |

-1.00 075-050-025 0.00 0.25 0.50 075 1.00

Figure-2 An indicators of volume density when x_2=0 using a mathematical model.

As can be seen from the diagram, the length of the loop thread of the knitted fabric
(X) is in the range of 0.25 0.5 0.75, i.e. 0.525 + 0.575 mm, and the factor (X) changes
the fiber composition of the threads in the fabric -1, i.e. 75% cotton, 25% poly fiber,
and the value (Y) reaches the highest volume density.

2. The appearance of our mathematical model is as follows, taking the average
position (2.5 mm) of the length of the loop thread of the first factor knitted fabric.

Y R=212+11,5x 2+18x_ 3-13,07x_2"2

xX>=0.4
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Figure-3. The value of the volume density index by x_1=0 using a mathematical
models.
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It can be seen from the diagram that (X) the length of the loop yarn of the knitted
fabric is in the range of 1.0 i.e. 0.6 mm and (X) the fiber composition of the knitted
fabric is in the range of -1-1i.e. 75% cotton, 25% poly fiber in the value of (Y)
reaching the highest values of volume density.

By triangulating the results of the research in 3 cases, (X) the length of the loop thread
of knitted fabric in the range of 0.25 0.5 0.75, i.e. the value of 0.525+0.575 mm, (X)
the length of the loop thread of knitted fabric in the range of 1.0, i.e. the value of 0.6
mm, and (X) the change in the fiber content of the knitted fabric threads in the range

of -

175% cotton, 25% poly fibers achieve the highest values of bulk density (Yi).
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