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RESEARCH ON THE EFFECT OF THE TYPE OF RAW MATERIAL ON THE
PHYSICAL AND MECHANICAL PROPERTIES OF THE FABRIC OBTAINED BY
THE CIRCULAR NEEDLE JACQUARD KNITTING MACHINE
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Abstract: In this article, using the capabilities of circular two-needle jacquard knitting
machines, the production technology of patterned knitted fabric from local raw material, i.e.,
spun cotton thread, was developed and its physical and mechanical parameters were studied. 5
samples of patterned knitted fabric were taken, their technological parameters and physical-
mechanical properties were studied experimentally, presented in a table and analyzed.
MAYER & Cie. OVJA 1.6 ER type (Germany) two-round needle jacquard knitting production
machine, experimental samples of knitted fabrics were developed and graphic recording was
given.

Key words: knitting, spun cotton yarn, spandex yarn, patterned knitting, double knitting,
varn, yarn, circle, 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.

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 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;

- a unique consumer feature of knitted fabric, which is highly resistant to repeated
deformation conditions, complex physical-mechanical properties such as friction, wrinkling,
high hygienic properties (hygroscopicity, air permeability and properties that provide a number
of comfort conditions), 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 knitted fabrics, to increase the share of local raw
materials in knitted products, to expand the assortment of knitted fabrics, as well as . MAYER
& Cie. In order to expand the technological capabilities of the OVJA 1.6 ER type (Germany)
circular two-needle jacquard knitting machine, 5 samples were developed by developing the
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production technology of knitted fabrics and 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 parameters and physical-mechanical properties
of the patterned knitted fabric were determined by the experimental method in the laboratory
of the Namangan Institute of Engineering Technology, the measurement results are presented
in the table. As a result of the conducted practical studies, 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 spun cotton yarn, 150 D polyester yarn, 100/20 D spandex yarn were used as raw
materials.

Figure 1. A graphic record of a new look of knitted fabric

MAYER & Cie. OVJA 1.6 ER type (Germany) circular two-needle jacquard 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 the obtained sample, glad tissue was used on the front side, and on
the back side, the tissue of the glad tissue was used. This makes it possible to improve the heat
storage properties of the fabric. In order to create a unique pattern in the fabric, the colored
threads on the ribbing needles are transferred to the cylinder needle at the right time, which in
turn makes it possible to obtain a knitted fabric with improved shape retention properties and
air permeability. (Figure 1)

Due to the change in the percentage of local raw materials in the composition of the
patterned knitted fabric, that is, due to the addition of spandex and polyester thread, it was
found that the volume density index of the patterned knitted fabric in the samples has changed
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significantly compared to the base fabric. The volume density of knitted fabric is one of the
main technological indicators, which determines the consumption of raw materials in knitted

fabric.

Technological indicators of knitted fabric

1 table
BapHaHTIap
Indicators I I b v v
Twisted Twisted _ 20 tex of Spun cotton
. cotton Polyester thread 20 tex,
Back layer cotton - spun cotton . i
Yarn type, thread 20 tex | thread 20 tex | '1¥¢2d150D thread, Polyester
linear density thread 150 D
a'l.ld' % amount Polyester Polyester Polyester
in the fabric ‘ . thread 150 Spandex Spandex thread 150 D | thread 150 D
Front layer D, 100/20 D 100/20 D Spandex Spandex 100/20
100/20 D D
Kaitted surface density Ms (gr/m2) 2054 2606 2963 286.1 210,1
Knitting thickness T (mm) 138 1.74 1.62 1.79 1.59
Bulk density § (mg/cm3) 148 8 1497 1829 159.8 132.1
Air permeability 69,7 39.6 441 433 37.6
2 2 2 2
Interruption (N) 162 200 482 210 205
By Elongation at break
heigh (om) 584 69,1 88.8 70 5 704
Tensile stren Percentage of 2 7 7
gth elongation at break (%) 29,0 34,55 444 35,25 332
Charged energy at 5 s s
break (1) 2.0 3.0 112 35 2.9
Elapsed time (seconds) 17 54 2075 26 65 21,16 21,14
. 151 234 194 184
Interruption (N) 184
Elongation at break
(mm) 104 2109 2015 2024 186.4
By Percentage of
width Elongation at Break 52,0 1054 100,7 101.2 932
(%)
Charged energy at
break () 52 8.1 113 11 8.7
Elapsed time (seconds) 31201 6329 60.47 60,74 55,93
Initial position(cm) 10 10 10 10 10
Height Elongation (cm) 143 13.6 132 14.6 14,7
Irreversible Return (cm) 123 112 125 112 114
deformation — —
Initial position (cm) 57 13 79 78 77
Side Elongation (cm) 3 67 19 2 ’3
Return (em) 20 15 20 20 20

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.
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